New cryptic karyotypic differences between cattle (Bos taurus) and goat (Capra hircus).
Cattle (Bos taurus) and goat (Capra hircus) belong to the Bovidae family, and they share a common ancestor 19.7-21.5 Ma ago (MYA). The Bovidae family apparently experienced a rapid species radiation in the middle Miocene. The present day cattle and goat possess the same diploid chromosome number (2n = 60) and structurally similar autosomes, except that a small subcentromeric portion of cattle chromosome nine has been translocated to goat chromosome 14. In this study, we adopted a new strategy that involves the use of bioinformatics approach to detect unknown cryptic chromosome divergences between cattle and goat using and subsequent validation using the fluorescence in situ hybridization (FISH) of bacterial artificial chromosome clones. We identified two hypothetical discrepancies between the cattle and goat genome assemblies: an inversion in the goat chromosome 13 and a transposition in the goat chromosome 6. The FISH technique allowed clear validation of the existence of a new 7.4 Mb chromosomal inversion in the goat chromosome 13. Regarding the transposition in the goat chromosome six, FISH analyses revealed that the cattle and goat genomes shared the same organization, with the assembly of the goat genome being the correct one. Moreover, we defined, for the first time, the size and orientation of the translocated fragment involved in the evolutionary translocation between cattle chromosomes 9 and goat chromosome 14. Our results suggest that bioinformatics represents an efficient method for detecting cryptic chromosome divergences among species.